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SPECIFICATION 
TITLE 

11 SELF- PRIMING SOLUTION LINES AND A METHOD AND SYSTEM 

FOR USING SAME" 
5 t BACKGROUND OF THE INVENTION 

The present invention generally relates to a system 

and a method for self -priming as well as a solution line 

used with the system and method. More specifically, the 

present invention relates to a system and method for 

10 self-priming solution lines of a system including a 

solution container and an attached set that provides 
fluid communication with the solution container. 

It is, of course, generally known to provide a 
solution container with an attached set or a pre-attached 

15 set. The set provides fluid communication between an 

interior of the solution container and allows transfer 
of that solution from the interior of the container to 
a remote location, such as to a patient or to another 
container. 

20 A typical use of such a container and set is in the 

field of continuous ambulatory peritoneal dialysis 
(CAPD) . Often a w f lush" procedure is performed on the set 
prior to beginning CAPD. The intent of the "flush" 
procedure is to prevent infusion of air into the 

25 peritoneal cavity by "priming" the administration line 

with solution; and to serve as a microbial "wash" of each 
component of the set prior to administration of solution 
to, for example, a patient. 

There are, of course, many products currently 

30 available that deliver solutions. Some of the products 

are delivered without any air or gas in the 
administration line or lines and/or the container. To 
manufacture such a product without air or gas, however, 
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special materials are required to be used and/or very 
heavy manufacturing equipment may be necessary to draw 
a vacuum before filling. 

Generally, when a flexible container is filled wxth 
a solution, lines leading to the container are not 
completely filled with the solution since no way for ax r 
or gas exists to be removed since the result of forces 
such as surface tensions, weight of column of water and 
gravity, applied on a given volume equals zero xnsxde the 
administration line, i.e. equilibrium exxsts. Therefore^ 
unless special materials and/or heavy manufacture 
^Ip m ent is implemented to draw a vacuum befor* , fU xng 
• air or gas is likely to exist in the adminxstratxon Ixnes 
and/or the container. 
15 a need, therefore, exists for an improved system 

m ethod and administration line that overcome the 
deficiencies of prior Known systems by proving a 
simplified arrangement for self -priming. 

ggBSaSS n» THE TNVTarciOH 
The present invention provides a system, a method 
20 and an administration line for self -priming a fluid 

delivery system are provided. The system P«~.^ f " 
pri^of the fluid delivery system due to speci Y 
designed administration lines that create a difference 

rtu. forces applied on each lumen of the 
25 between, the torces ayy* . no( .. Hc 

administration line to result in a higher isos tatxc 
Assure to one of the lumens of the administration la.. 
' To this end. in an emhodim.nt. a system is provided 
tor self priming a fluid delivery system. The system has 
30 a oontainer having an interior holding a solution. £ 
chamber is remotely situated downstream from the 
container having an interior. A first lumen in luid 
co^unication with the solution, of the interior of the 

SUBSTITUTE SHEET (RULE 26) 
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container is provided wherein a first end of the first 
lumen extends into the interior of the container and a 
second end of the first lumen extends into the chamber. 
A second lumen is provided in fluid communication with 
the solution of the interior of the container wherein a 
first end of the second lumen extends into the container 
a distance greater than the first end of the first lumen 
and a second end of the second lumen extends into the 
chamber . 

In an embodiment, the first lumen and the second 
lumen are integrally formed having a common wall 
separating the first lumen from the second lumen. 

In an embodiment, the second lumen is concentrically 
located within the first lumen. 

In an embodiment, the first lumen and the second 
lumen share a common wall and are non- symmetrical with 
respect to the wall. 

In an embodiment, the first lumen is remotely 
situated from the second lumen. 

In an embodiment, the system has a first port to 
which the first lumen is attached and a second port to 
which the second lumen is attached wherein the second 
port extends from the container a distance greater than 

the first port. 

In an embodiment, the first lumen and the second 
lumen are integrally formed and a first end of each of 
the lumens are beveled to form an angled tip in the 
interior of the container. 

In an embodiment, a clamp is provided to separate 

the chamber into two areas. 

In another embodiment of the present invention, an 
administration line is provided for connecting between 
a container having an interior holding a solution and a 
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chamber having an interior. The administration line has 
a first lumen having a first end and a second end wherein 
the first end extends into the interior of the container 
and a second end extends into the interior of the chamber 
5 to provide fluid communication between the container and 

the chamber. A second lumen has a first end and a 
second end wherein the first end of the second lumen 
extends into the container a distance greater than the 
first end of the first lumen and the second end extends 
10 into the interior of the chamber to provide fluid 

communication between the container and the chamber. 

In an embodiment, the first lumen and the second 
lumen are integrally formed. 

In an embodiment, the first lumen and the second 
15 lumen are remotely situated. 

In an embodiment, the first lumen and the second 
lumen are concentrically arranged with the second lumen 
extending through the first lumen. 

In an embodiment, the first lumen and the second 
lumen share a common wall and are non-symmetrical with 
respect to the wall. 

In an embodiment, the first lumen and the second 
lumen are integrally formed and the first end of each of 
the lumens are beveled to form an angled tip in the 
interior of the container. 

In another embodiment of the present invention, a 
method is provided for self-priming of a fluid delivery 
system, the method comprises the steps of: providing a 
container having an interior holding a solution; 
30 providing a first lumen in fluid communication with the 

solution in the interior of the container; and providing 
a second lumen in fluid communication with the solution 
in the interior of the container wherein the second lumen 
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25 



WO 98/32478 



PCT/US98/00326 



5 - 



extends into the interior of the container a distance 
greater than the first lumen extends into the interior 
of the first container. 

In an embodiment, the method further comprises the 
step of: providing a chamber in fluid communication with 
the first lumen and the second lumen wherein the chamber 
is situated remotely from the container such that the 
solution from the container flows through the first lumen 
and the second lumen to the chamber. 

In an embodiment, the first lumen and the second 
lumen are integrally formed. 

In an embodiment, the first lumen and the second 
lumen are remotely situated. 

In an embodiment, the first lumen and the second 
lumen share a common wall and are non-symmetrical with 
respect to the wall. 

In an embodiment, the first lumen and the second 
lumen are concentrically arranged with the second lumen 
extending through the first lumen. 

It is, therefore, an advantage of the present 
invention to provide a system and a method for self- 
priming a delivery system and an administration line for 
use with such system which results in simplified self- 
priming of the delivery system. 

Yet another advantage of .the present invention is 
to provide a system, a method and an administration line 
for quickly self-priming a delivery system. 

Yet another advantage of the present invention is 
to provide a system, a method and an administration line 
for economically self-priming a delivery system. 

A still further advantage of the present invention 
is to provide a system, a method and an administration 
line for self -priming of a delivery system without 
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requiring special materials to perforin the same. 

Moreover, an advantage of the present invention is 
to provide a system, a method and an administration line 
for self -priming a delivery system without requiring any 
sophisticated manufacturing equipment. 

Additional features and advantages of the present 
invention are described in, and will be apparent from, 
the detailed description of the presently preferred 
embodiments and from the drawings. 

WWTF.F DEPART PTTON OF THE DRAWINGS 
Figure 1 illustrates a plan view, partially in 
cross -sectional detail, of an embodiment of a solution 
container and attached set of the present invention. 

Figure 2 illustrates a cross-sectional view of an 
embodiment of an administration line of the present 
invention. 

Figure 3 illustrates a plan view, partially in 
cross-sectional detail, of an embodiment of a solution 
container and attached set of the present invention. 

Figure 4 illustrates a plan view, partially in 
cross-sectional detail, of another embodiment of a 
solution bag and set of the present invention. 

Figure 5 illustrates a cross-sectional view of an 
embodiment of a dual lumen administration line of the 

25 present invention. 

TYFT&TT.F.n DE^PTPTTON OF THF. PRESENTLY 
POPFPRRED EMBOnTMENTS 

The present invention provides a system and a method 
for self -priming of a solution line or lines. More 
specifically, the present invention provides a system 
and a method for self-priming a solution line from a 
container having solution therein, the line being a part 
of an attached set that provides fluid communication 
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between the interior of the container and the set. 

Referring now to the drawings wherein like numerals 
refer to like parts, Figure 1 illustrates an embodiment 
of a system 1 that provides self-priming of an 
administration line 10. The administration line 10 is 
connected to a solution container 12 at a first end and 
to a second solution container or chamber 14 at an 
opposite end of the administration line 10. A first end 
16 of the administration line 10 is configured such that, 
when the solution container 12 is hanging in a vertical 
position, the solution in the container 10 exerts a 
different isostatic pressure on each lumen 18,20 of the 
administration line 10. 

The chamber 14 is connected to a second end 22 of 
the administration line 10 and allows for closing of the 
loop provided by the dual lumens 18,20. As a result, 
self-priming of the administration line 10 occurs. The 
dual lumens 18,20 formed in the administration line 10 
are constructed from a material that reduces surface 
tensions to avoid a drop of liquid or gas to be entrapped 
within the lumens 18,20. In a preferred embodiment, the 
administration line 10 and the dual lumens 18 20 are 
constructed from a polymeric material, preferably 
polyvinyl chloride or polyolefin material such as 
Ltallocene polyethylene with a density range from 0 87 
to 0.91 grams per cubic centimeters, amorphous or low 
crystallinity polypropylene with a Young's Modulus of 
3 000 to 20,000 pounds per square inch, ethylene vinyl 
acetate. ethylene methylacrylate. S-EB-S (styrene- 
ethylene butadiene-styrene) . thermoplastic styrenxc 
elastomer, etc.. or a combination thereof. 

The lines and multi-lumen tubing can be made from 
a single ingredient or by blending two or more of the 
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aforementioned ingredients. Moreover, said tubing can be 
obtained by extrusion or co-extrusion of one or more 
ingredients into a single layer or multi-layer tubing. 
When the container 12 is filled with solutions, the 
5 administration line 10 connected to the container 12 is 

not completely filled with solution since no way exists 
for air or gas to be removed from the container since the 
resultant forces dues to surface tensions, weight of 
column of solution and gravity applied on a given volume 
10 is zero, i.e. at equilibrium, inside the administration 

line 10. However, when the administration line 10 
includes a loop formed by the dual lumens 18.20, a 
difference is created between the forces applied on one 
of the lumens of the administration line 10 due to the 
15 proper design of the administration line 10. 

Namely, when the container 12 is hanging, solution 
flows in the lumen which undergoes a higher isostatic 
pressure. A bolus of the solution pushes through the loop 
formed by the lumens 18,20. forcing the air or gas volume 
back into the container 12. The motion created by the 
volume of air or gas maintains the dynamics of the 
solution as it forces the volume of liquid. As a result, 
both lumens 18.20 of the administration line 10 are 
completely filled with solution as a result of gravity 
25 forcing solution from the .container 12 into the 

administration line 10 thereby initiating the process of 
self -priming. 

As illustrated in Figure 1, the administration line 
10 is constructed from dual lumens 18.20 that may be 
30 individual sections of single lumen tubing materialized 

into a dual lumen tubing. 

Figure 2 illustrates a cross- sectional view of the 
administration line 10 and the dual lumens 18,20. The 
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lumens 18,20 are non-symmetrical to reinforce the 
difference in surface tensions already generated by the 
bevel formed at the first end 16 of the administration 
line 10. Self -priming of the administration line 10 
5 through the dual lumens 18,20 occurs as a result of the 

bevel formed at the first end 16 of the administration 
line 10. The non- symmetrical arrangement of the lumen 
18,20, as illustrated, in Figure 2 further enhances the 
self -priming. 

10 Another embodiment of a system 100 for self -priming 

of administration lines 110 is illustrated in Figure 3. 
As shown, the system 100 has a pair of administration 
lines 110 connected to a solution container 112. Port 
tubes 114,116 of different lengths are provided to create 

15 a difference in forces applied on each of the single 

lumen administration lines 110. Like the system 1 
illustrated with reference to Figure 1, the 
administration lines 110 are attached to a chamber 118 
which may be closed by a clamp 120. An area 122 of the 

20 chamber 118 is thereby sectioned from the remainder of 

the chamber 118 and is terminated by a connector 124. Of 
course, other embodiments of the chamber 118 may be 
implemented for the particular application in which self- 
priming of the administration lines 110 is required. As 

25 a result of the unique arrangement of the administration 

line 110 and their positioning with respect to an 
interior of the solution container 112 by the ports 114 
and 116, the administrations lines 110 may be completely 
self -primed following connection. 

30 Referring now to Figures 4 and 5, another embodiment 

of an administration line creating a system 200 for self- 
priming thereof is shown. The system 200 includes a 
single smaller lumen 210 within a larger lumen 212. The 
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lumens 210,212 are in fluid communication with a solution 
container 214. The lumen 210 is fitted to the solution 
container 214 such that it extends into the interior of 
the container 214 a distance A beyond the lumen 212. As 
5 a result, a difference in forces is created by this 

arrangement activating the process of self -priming of the 
administration lines formed by the lumens 210,212. A 
cross-sectional view of the smaller lumen 210 and the 
larger lumen 212 is shown in Figure 5. As previously 

10 described with reference to Figures 1 and 3 # the lumens 

210,212 may be in fluid communication with a second 
chamber 216. As also previously described, the second 
chamber 216 may be divided by a clamp 218 creating a 
smaller area 220 in which a port 222 is separately 

15 accessible. 

Although the present invention has been described 
for applications involving peritoneal dialysis in which 
a flexible solution container contains a solution for 
delivery thereof through administration lines, the 

20 present invention may also be applied to any other system 

that requires priming of its administration lines prior 
to usage, such as drug delivery systems, IV solution 
systems and the like. 

It should be understood that various changes and 

25 modifications to the presently preferred embodiments 

described herein will be apparent to those skilled in the 
art. Such changes and modifications may be made without 
departing from the spirit and scope of the present 
invention and without diminishing its attendant 

30 advantages. It is, therefore, intended that such changes 

and modifications be covered by the appended claims. 
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WE CLAIM: 

1. A system for self -priming a fluid delivery system, 
the system comprising: 

a container having an interior holding a solution; 

a first lumen in fluid communication with the 
solution in the interior of the container wherein a first 
end of the first lumen extends into the interior of the 
container and a second end of the first lumen extends 
into the chamber; and 

a second lumen in fluid communication with the 
solution in the interior of the container wherein a first 
end of the second lumen extends into the container a 
distance greater than the first end of the first lumen 
and a second end of the second lumen extends into the 
chamber . 

2. The system of Claim 1 wherein the first lumen and 
the second lumen are integrally formed having a common 
wall separating the first lumen from the second lumen. 

3. The system of Claim 1 wherein the second lumen is 
concentrically located within the first lumen. 

4. The system of Claim 1 wherein the first lumen and 
the second lumen share a common wall and are non- 
symmetrical with respect to the wall. 

5. The system of Claim 1 wherein the first lumen is 
remotely situated from the second lumen. 

6. The system of Claim 1 further comprising: 

a first port to which the first lumen is attached; 

and 

a second port to which the second lumen is attached 
wherein the second port extends from the container a 
distance greater than the first port. 

7. The system of Claim 1 wherein the first lumen and 
the second lumen are integrally formed and the first end 
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of each of the lumens are beveled to form an angled tip 
in the interior of the container. 

8. The system of Claim 1 further comprising: 

a clamp separating the chamber into two areas. 

9. An administration line for connecting between a 
container having an interior holding a solution and a 
chamber having an interior, the administration line 
comprising : 

a first lumen having a first end and a second end 
wherein the first end extends into the interior of the 
container and the second end extends into the interior 
of the chamber to provide fluid communication between the 
container and the chamber; and 

a second lumen having a first end and a second end 
wherein the first end of the second lumen extends into 
the container a distance greater than the first end of 
the first lumen and the second end extends into the 
interior of the chamber to provide fluid communication 
between the container and the chamber. 

10. The administration line of Claim 9 wherein the first 
lumen and the second lumen are integrally formed. 

11. The administration line of Claim 9 wherein the first 
lumen and the second lumen are remotely situated. 

12. The administration line of Claim 9 wherein the first 
lumen and the second lumen are concentrically arranged 
with the second lumen extending through the first lumen. 
13 . The administration line of Claim 9 wherein the first 
lumen and the second lumen share a common wall and are 
non- symmetrical with respect to the wall. 

14. The administration line of Claim 9 wherein the first 
lumen and the second lumen are integrally formed and the 
first end of each of the lumens are beveled to form an 
angled tip in the interior of the container. 



WO 98/32478 



PCT/US98/00326 



- 13 - 



15. A method for self -priming of a fluid delivery 
system, the method comprising the steps of: 

providing a container having an interior holding a 
solution; 

providing a first lumen in fluid communication with 
the solution in the interior of the container; and 

providing a second lumen in fluid communication with 
the solution in the interior of the container wherein the 
second lumen extends into the interior of the container 
a distance greater than the first lumen extends into the 
interior of the first container. 

16 . The method of Claim 15 further comprising the step 
of: 

providing a chamber in fluid communication with the 
first lumen and the second lumen wherein the chamber is 
situated remotely from the container such that solution 
from the container flows through the first lumen and the 
second lumen to the chamber. 

17. The method of Claim 15 wherein the first lumen and 
the second lumen are integrally formed. 

18. The method of Claim 15 wherein the first lumen and 
the second lumen are remotely situated. 

19. The method of Claim 15 wherein the first lumen and 
the second lumen share a common wall and are non- 
symmetrical with respect to the wall. 

20. The method of Claim 15 wherein the first lumen and 
the second lumen are concentrically arranged with the 
second lumen extending through the first lumen. 
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